INTRODUCTION
============

Gallbladder polyps (GBPs) are benign lesions originating from the mucosa. Polyps are usually harmless, but cases with a diameter of more than 1 cm and adenomatous features are of clinical importance due to the possibility of developing cancer. In the literature, the rate of cancer development from polyps has been reported as 0-27%.^[@B1]-[@B4]^ The likelihood of diagnostic confusion increases the clinical significance of the polypoid lesions of the gallbladder because of the polypoid appearance of gallbladder cancers at first. The fact that the algorithms for diagnosis and treatment have not been developed yet can cause stress on the doctors and anxiety in the patients.

Clinically, there are differences in the diagnosis, follow-up and treatment approaches of benign lesions. Herein, controversial issues in the diagnosis and treatment of GBP are discussed in light of current developments.

GALLBLADDER POLYPS
==================

Demographic Findings
--------------------

The widespread and effective use of ultrasonography (USG) has caused an increase in the diagnosis of the GBPs.^[@B5]^ It is one of the most common diseases seen in the biliary system. GBP is detected in around 3-7% of healthy individuals in the community.^[@B1],[@B6]-[@B8]^ GBPs prevalence is increasing among people who have increased age, male gender, hypertension, diabetes, hepatitis C infection, impaired fasting glycemia and obese.^[@B9]^

The incidence is either equal or close in both genders.^[@B4],[@B5]^ Although polypoid lesions are seen in all ages, they are more common in individuals that are over 40 years old. In their study that included 3600 Danish people, Jorgensen and Jensen found that the incidence of polypoid lesions was 4.6% in males and 4.3% in females and 5.9% and 5.8%, respectively over the age of 70 years.^[@B5],[@B7],[@B8]^ Segawa et al. reported that the polyp detection rate was 6.3% for men and 3.5% for women in their study including 21,771 people.^[@B10]^

In cholecystectomy specimens, the rate of polyps changed in between 0.5% and 13.8%.^[@B4],[@B5],[@B11]^ Ozmen et al.^[@B11]^ detected this rate as 1.3% in the series of 1718 cholecystectomy cases, Koga et al. found it as 9.7% in 411 cases, and Sun et al.^[@B4]^ detected 194 (4.9%) polyps in a case series of 3955 patients.

In the performed studies, there was no correlation found between polyp formation and factors known to play a role in stone formation such as age, gender, weight, gestational status, and hormone use. During childhood, they can be seen more in patients with Peutz-Jeghers syndrome, leukodystrophy, and pancreatobiliary malunion.^[@B11],[@B12]^

Pathology
---------

Description of GBPs changes according to their structure. Most of the polypoid lesions are a condition in which triglycerides, cholesterol esters, and their precursors are deposited in the lamina propria of the gallbladder. The fact remains that some GBPs arise from the layer structures of the gallbladder wall are real polyps. Polypoid lesions originating from gallbladder epithelium that is determined to be malignant are known as gallbladder cancer. Patients with pedunculated malignant polyps are often papillary, while those without peduncles are nodular type polyps. Histopathologically, they are usually adenocarcinomas. According to WHO classification, a 3-stage grading system (well, moderately and poorly differentiated) has been proposed for gallbladder carcinomas, which consider the architectural and cytological changes.^[@B13]-[@B15]^ It is noted that well-differentiated carcinomas are papillary carcinomas and may be difficult to distinguish from GBPs.

On the contrary, Stringer et al. suggest that GBPs may be classified primary (adenoma, hyperplasia, heterotopia) and secondary (Peutz-Jegher syndrome, leukodystrophy, pancreato-biliary malunion) in children.^[@B12]^ However, there is no consensus on the grading of GBPs. GBPs are initially divided into two categories as benign and malignant ([Table 1](#T1){ref-type="table"}). Benign GBP lesions can be divided into two groups: neoplastic (true polyp) and non-neoplastic.

### Neoplastic Polyps

Neoplastic lesions mainly include adenomas and mesenchymatous tumors. They are true polyps. Although the incidence of adenomatous polyps is not completely known, it accounts for 4% of polypoid lesions.^[@B16]^ Neoplastic lesions tend to be single while non-neoplastic lesions tend to be multiple. They are considered as precancerous lesions. Less common (5-10%) neoplastic types of benign polyps have the potential to be malignant.^[@B4],[@B17]^
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The malignant formation is believed to be originated from the flat and dysplastic epithelium. They can occur anywhere on the gallbladder wall. Lesions that originate from the gallbladder mucosa may be single or multiple ([Fig. 1](#F1){ref-type="fig"}). Multiple ones are also called papillomatosis (adenomatosis) ([Fig. 2](#F2){ref-type="fig"}). There are two types, papillary and non-papillary (tubulary). Their diameters may range from 2 to 20 mm. They may be accompanied by gallstones. Smok et al. reported the adenoma incidence rate as 0.09% in their series with 12.153 cholecystectomy cases.^[@B18]^

In the systematic analysis of Elmasry et al., 64 (0.60%) of 5482 cases were found to be adenomas or malignancies.^[@B19]^ The risk of cancer is high when the diameter is greater than 1 cm. Approximately 1/4 of adenomas become cancerous (6-36%) and all adenomas over 12 mm in diameter are considered to contain cancer cells.^[@B6],[@B20],[@B21]^ In other studies, the risk of developing cancer in adenomatous polyps greater than 1 cm in diameter is reported to be 25-75%.^[@B21]-[@B23]^ In Japan, Kozuka et al. reported that in their 1600 cholecystectomy series, there were 18 adenomas (1.1°%) and 7 (39%) of them had cancer foci and the diameter of all these cases was greater than 12 mm. In the same series, it is also reported that adenomatous tissue remains were detected in 15 out of 17 patients with gallbladder carcinoma.^[@B21]^

### Non-neoplastic Polyps

The majority of benign lesions are considered as non-neoplastic lesions. The most common non-neoplastic polyps include cholesterol deposits and hyperplasia of inflammatory, granulomatous, ectopic, and heterotopic tissues. In the series by Roa et al. with 219 polyps, 85% of the cases were detected as non-neoplastic polyps, and 15% were adenomas. Seventy-five percent of the non-neoplastic cases were reported to be located in the proximal half and 88% of the adenomas were located in the distal half. It was also reported that 95% of non-neoplastic cases had a diameter of less than 10 mm.^[@B24]^

Cholesterol polyps are the most common clinically encountered lesions polypoid lesions and have no neoplastic features. It is accepted that cholesterol polyps are formed as a result of phagocytosis of cholesterol esters and other lipids (triglyceride and esterified sterols) by macrophages found in the lamina propria and coverage of the columnar epithelium by cholesterol-containing foamy histiocytes. Cholesterol polyps attached to the wall by a stalk ("ball on the wall"). Lipids can similarly be stored in epithelial and stromal layers in lesser amounts. It is believed that the accumulation develops as a result of a disorder in cholesterol metabolism.^[@B24]-[@B26]^ These lesions are considered more to be pseudopolyps. They constitute 60-70% of all polypoid lesions.^[@B3],[@B4]^ They are more common in multiparous women aged 40-50 years.

![Sagittal section of gallbladder specimen shows true neoplastic polyps on the neck (arrows)](ejohg-9-40-g001){#F1}

![Adenomatous polyps of gallbladder (adenomatosis); (A) fresh and (B) fixed](ejohg-9-40-g002){#F2}

![The opened gallbladder specimen shows round, yellow, pure cholesterol gallstones (arrows) and a geographic yellow mucosal surface caused by cholesterolosis (strawberry gallbladder)](ejohg-9-40-g003){#F3}

![Gallbladder adenomyomatosis with focal wall thickening (arrow) involving the fundal region](ejohg-9-40-g004){#F4}

Cholesterol polyps can often be multiple (64.7%), single or broad. Their diameters are usually less than 10 mm (2-10 mm) and they may be pedunculated.^[@B17],[@B24],[@B26],[@B27]^ Broad lesions are referred to as cholesterolosis. In cholesterolosis, the mucosa gains a carpet pattern with yellow-green colored papillary structures with a diameter of less than 1 mm. This appearance is also called strawberry gallbladder ([Fig. 3](#F3){ref-type="fig"}). Interestingly, there is no relation between cholesterolosis and gallstone formation. There was also no correlation between cholesterol polyps and serum cholesterol levels.

Adenomyomas are hyperplastic non-neoplastic lesions developing from the gallbladder wall. Adenomyomas are the most common benign polypoid lesions after cholesterol polyps (25%). It is reported that it is mostly seen in women over 50 years old and with a frequency of 2.5-5%.^[@B17],[@B24],[@B27]-[@B29]^ These lesions are generally considered to develop during the cholecystitis episodes as a result of mucosal hyperplasia or thickening of the muscular tissue that forms the bile duct wall without an inflammatory response. It is believed that hyperplasia also contributes to the development of adenomyosis with the branching and dilatation of the Rokitansky-Aschoff sinuses in the muscular layer of the gallbladder. It is believed that compartmentalization and increased neuromuscular activity may be responsible for the excessive increase of intraluminal pressure in the biliary tree.^[@B29]^ They are usually located in the fundus ([Fig. 4](#F4){ref-type="fig"}). They may be developed in generalized (adenomyomatosis), annular, segmentary, and localized forms.^[@B6],[@B29]^ It is reported that segmental adenomyomatous lesions on the gallbladder wall may be confused with cancer by causing concentric narrowing (hourglass gallbladder).^[@B28],[@B29]^ Although it is generally accepted that there is no risk of cancer, there are also studies claiming it to be precancerous.^[@B30]^ The NCCN guidelines accept that adenomyomatosis of the gallbladder has a potential risk of developing gallbladder cancer.

Hyperplastic polyps are lesions that are characterized by papillary hyperplasia. They may be primary and secondary. Unlike the secondary forms, there is no association between primary papillary hyperplasia and gallstones, cholecystitis, or other inflammatory processes.^[@B16],[@B26]^

Inflammatory type polyps are frequently associated with gallbladders that are chronically inflamed with stones. They constitute 10% of benign polypoid lesions. It is accepted that they develop as a result of the local inflammatory response in the mucosa. They contain cells responsible for chronic inflammation (lymphocytes and plasma cells), granulation, and fibrous tissue elements. The lesion is a polypoid structure extending toward the lumen, with a peduncle and its vasculature. They are usually solitary and 5-10 mm in diameter. It is accepted that malignancy does not develop due to chronic inflammatory process.^[@B16],[@B18],[@B24]^

Lymphoid polyps coexist with lymphoid hyperplasia and often chronic cholecystitis, as in other gastrointestinal organs. They are smaller than cholesterol polyps. Lymphoid polyps are lesions covered with mucosa with/without a peduncle. They can be localized in all the layers of the wall of the gallbladder.^[@B16]^ *Salmonella typhi* may be detected in some cases.^[@B31],[@B32]^ Fibrous polyps can be found in association with acute and chronic calculous cholecystitis.

Granulomatous polyps or granulomas are the lesions growing towards the lumen. Acute or chronic inflammatory processes may be encountered. Their diameter is usually less than 10 mm. However, they are longer than fibrous or lymphoid polyps. Interestingly, their histological appearance resembles the fibroadenomas of the breast.^[@B16]^

In addition, polypoid melanomas or metastatic lesions can be detected rarely.^[@B12],[@B17],[@B24]^ Other polyps that can be defined as stomach heterotopic tissue, carcinoid tumor, leiomyoma, fibroma, and neurofibromas are very rare.^[@B16]^

Clinical Features
-----------------

The uncertainty about the early diagnosis and differential diagnosis of GBP and the choice of treatment approach are among the important issues in the clinic. While there is no clinical symptom in 1/3 of the patients, in half of the cases, patients may resort to polyclinic with dyspeptic complaints manifested by abdominal pain, nausea, and vomiting.

Cholesterol polyps generally have no clinical signs. If any symptom occurs, most of them resemble cholecystitis. They may occasionally cause abdominal pain and even rarely pancreatitis, such as gallbladder stones. Pedunculated polyps rarely rupture, forming colic-like pain, jaundice, and cholangitis. In the literature, cases that caused hemobilia and mechanical cholestasis have also been reported.^[@B1],[@B5]^

True polyps are not usually a cause for a complaint.^[@B1],[@B4],[@B5]^

Diagnosis
---------

Because most of the GBP cases do not show any clinical symptoms, they are incidentally detected by ultrasonography performed without a prediagnosis of polyps during routine examinations for other causes. The differential diagnosis of focal wall thickening of gallbladder should be made with polyps, adenomyomatosis, carcinoma, xanthogranulomatous cholecystitis, metastasis, chronic cholecystitis and tumefactive sludge (sludge balls).^[@B19],[@B22]^

In USG, hyperechoic lesions that are soft tissue protrusions extending into the lumen of the pouch or adjacent to the wall that show no acoustic shadowing, do not change localization with the position are characteristic for polyps ([Figs 5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}). Malignant or benign lesions may be single or multiple, pedunculated or sessile and have different echogenicity (hypo, hyper, iso), different surface (smooth or nodular) and may be superficial or flat in appearance.^[@B22],[@B33],[@B34]^

There is a relationship between the diameter of the polypoid lesion and the risk of malignancy and the diameter must definitely be determined. During USG examination, gallstones smaller than 5 mm, in particular, do not leave acoustic shadows and with the presence of biliary sludge, it is difficult to distinguish polypoid lesions from gallstones and repeat USGs are recommended.^[@B25],[@B35]^ In their series with 111 cases, Csendes et al. found that the majority of the GBP cases (80%) had a diameter of less than 5 mm and a single polyp.^[@B3]^ In the literature, it is reported that only 36-90% of GPL cases can be detected by USG. Martin et al. recently reported a metaanalysis evaluating 1816 articles. They detected a high false-positive rate (85.1%) for the diagnosis of GBPs with transabdominal ultrasonography. They also advise using alternative imaging modalities to determine the management guidelines of GBPs.^[@B36]^ As the diameter increases, the sensitivity, and specificity of USG increases. This ratio reaches up to 99% in cases without stones. It has been reported that stones block the appearance of polyps and cause false negativity. It was noted that GBPs can be a mask with the presence of gallstones and also small polyps cannot be differentiated from the thickened wall of the gallbladder by USG. Mucosal folds, small stones, and sludges may be impacted into the gallbladder wall, and this leads to misinterpreted images as a polyp.^[@B1]^ The sensitivity of USG increases to 100% and specificity increases to 86% when polyp diameter exceeds 10 mm.^[@B1],[@B25]^ Also, higher ultrasound frequencies (5-12 MHz) yield better results.^[@B23]^

![Transabdominal USG shows that a sesile gallbladder polyp were defined as immobile and lack an acoustic shadow](ejohg-9-40-g005){#F5}

![USG shows multiple polyps in the same position at different angles (A and B) without acoustic shadow](ejohg-9-40-g006){#F6}

Differential diagnosis can be made with the data obtained about the localization, appearance, number, size of the polyps and whether or not they are pedunculated. Differential diagnosis and exclusion of gallbladder cancer may be most problematic in segmental and focal adenomyomas. Adenomyomatosis may be shown as "comet-tail" reverberation artifacts within the thickened gallbladder wall. However, no clear distinction can be made as to whether the lesion contains cancer. In this regard, it is reported that cholesterol polyps, adenomas, and adenocarcinomas can be differentiated with doppler USG, which can show that there is more mural blood flow in cancerous lesions. There are also studies reporting that with contrast USG (CEUS) the distinction between adenoma and adenocarcinoma can be made more easily.^[@B34]^ Kubota et al. reported that polypoid lesions with the same echogenicity as liver parenchyma are at risk for malignancy.^[@B37]^ Choi et al. suggest a scoring system that is calculated by the characteristics of the lesion structure, echo pattern, edge of the polyp, number of polyps and presence of peduncle (whether or not pedunculated). According to this, with the cutoff score numbered through 1-6, the risk of malignancy can be predicted in the rates ranging from 4.6 to 84.6%.^[@B38]^

On the other hand, the false positive rate in the USG examination is reported to be 6-43% in different series. This difference is thought to be due to mucosal folds, biliary sludge, or small stones impacted on the gallbladder wall.^[@B1]^ Also, it should not be forgotten that many polypoid lesions may be lost while holding with the forceps, crushing during removal from the trocar and during the cleaning of the bile for the purpose of preparation for the macroscopic examination.^[@B1],[@B3]^

Endoscopic ultrasonographic (EUS) examinations are also recommended when the differential diagnosis is needed. With EUS, the echogenicity, structure, and diameter of the lesion can be demonstrated in more detail. Scoring systems developed by evaluating properties of the polyp with EUS may also be helpful in the differential diagnosis.^[@B39],[@B40]^ Better results have been reported with contrast-enhanced EUS. Kimura et al. in their EUS study suggest that lesions with large diameter, flat or nodular surface, solid and internal echo should be evaluated as malignant whereas lesions with a hyperechogenic appearance and heterogeneous structure should be evaluated as cholesterol polyps with hyperplastic structure.^[@B41]^ Similar criteria were used by Sugahara et al. In their clinical screening study performed with EUS and conventional USG.^[@B42]^ Sugiyama et al. were able to identify the polypoid lesions with 97% accuracy with EUS and 76% with normal USG.^[@B43]^ USG guided percutaneous transhepatic fine needle aspiration biopsy may be recommended in cases that a definitive differential diagnosis is needed.^[@B44]^ However, transabdominal USG guided biopsy should be performed in selected patients because of the biopsy related complications including, tumor dissemination, bleeding, infection, and bile leakage.^[@B45],[@B46]^ Besides, fine needle aspiration biopsy using EUS (EUS-FNA) is a more useful tool for differential diagnosis of the gallbladder pathologies.^[@B47]^

Ultrasonography-based elastography is a relatively new imaging technology that creates images of tissue stiffness for almost every tissue in the body. There are studies that suggest elastography can help in differentiating malignant and benign.^[@B48],[@B49]^ With this method, inflammatory tissue can be differentiated from the masses of epithelial tissue. Teber et al. evaluated the feasibility of elastography in a preliminary report. They reported that the benign lesions have a high-strain elastographic pattern and malign lesions had low elasticity properties.^[@B49]^ Kapoor et al. reported that the likelihood of malignancy is high with a mean shear wave velocity of 2.7 m/s or greater with elastography (sensitivity 100%, specificity 91%).^[@B48]^ Magnetic resonance elastography may be another alternative diagnostic tool for validation of the size and location of lesions.^[@B50]^ However, there have been very few studies with elastography and controversies about its clinical usage. More clinical studies need to be carried out to understand the efficacy of elastography.

CT shows and distinguishes the marked gallbladder wall thickening, intramural nodules that are hypoechoic at the sonography and representing abscess or foci of xanthogranulomatous inflammation. In the diagnosis of lesions with low density, computerized tomography is inadequate and its sensitivity (44-77%) is low.^[@B27]^ In recent years, clinical studies have been published that contribute to differential diagnosis with thin-section contrast enhanced computed tomography (CECT) and positron emission tomography (PET). Sensitivity and specificity of CECT in the differential diagnosis of benign and malign lesions on the gallbladder wall were reported as 82.5% and 75.9%, respectively.^[@B23],[@B27]^ Furukawa et al. reported that lesions greater than 5 mm in diameter, in particular, can be diagnosed correctly with the rate of 100% with CECT in the means of benign-malignant differentiation.^[@B51]^

Magnetic resonance imaging (MRI) and its combination with MRCP can be a very valuable tool in evaluating gallbladder lesions. Neoplastic lesions of the gallbladder can be evaluated using MRI on T2-weighted fat-suppressed images. Also, MRCP shows the serial contrast-enhanced images and their obstructive effect on images. MRI may be useful to differentiate gallbladder carcinoma from adenomyomatosis or emphysematous cholecystitis by depicting Rokitansky-Aschoff sinuses. MRI and MRCP would be able to detect mural thickening, focal sessile mass and hourglass configuration and also "pearl necklace sign" represents to Rokitansky-Aschoff sinuses in which has the fluid filled intramural mucosal diverticula. This sign is highly specific (92%), but only present in 70% of cases.^[@B52],[@B53]^

In recent years, a large number of nuclear scanning studies have begun to be published to differentiate between benign and malignant polyps. In their studies with 50 cases of performed PET/ CT with 18F-FDG, Lee et al. reported that the presence of 18F-FDG uptake in polyps is a strong risk factor for cancer and that the ratio of liver/polyp SUVgp may be an important predictor.^[@B54]^ In another study, it is reported that the retention index calculated from early and delayed 18F-FDG PET/CT uptake values was higher in delayed uptakes and the sensitivity and specificity of the method were reported to be 100% and 80%, respectively.^[@B55]^ However, the rate of false positives is high in cases with cholecystitis. In infected cases, the results should be assessed with findings of inflammation (CRP).

There are studies suggesting that in the protein electrophoresis of the gallbladder walls of cholecystectomized patients, unlike cases with cholelithiasis, at least two additional protein bands are detected in cancerous tissues and that this can be used in the differential diagnosis.^[@B56]^ The method called fourier transform infrared (FTIR) spectroscopy has been reported to be able to detect molecular compositions of premalignant tissues of the gallbladder wall (lipid increase in the plasma membrane) and that it can be used in the differential diagnosis.^[@B57]^ However, there has not yet been the clinical use of these two methods.

Cytologic analysis of bile juice using by endoscopic transpapillary gallbladder drainage (ETGD) tube does not contribute to differential diagnosis.^[@B58]^ But, Itoi et al. suggest that cytology using an ETGD tube is more useful for differential diagnosis of gallbladder lesions.^[@B59]^ On the other hand, endoscopic or percutan ultrasound-guided fine needle aspiration cytology offer clinical benefits for differential diagnosis of gallbladder wall pathologies.^[@B47],[@B60]^ Ogura et al. also suggested that EUS-FNA is more sensitive, specific and accurate than ETGD for cyto-histological diagnosis of gallbladder lesions.^[@B47]^

There are no specific laboratory findings refer to GBPs. Liver function tests are not corelated with GBPs. There is also no corelation between GBPs and bile juice analysis.^[@B58]^

Follow-up
---------

Nowadays, benign-malignant differentiation, follow-up, and treatment options are still being discussed in GBP cases. The risk of developing malignancy in GBP cases is reported as 0.57% in systematic analyzes, but it is accepted that missing gallbladder cancer will have a potentially catastrophic outcome. Several algorithms have been proposed for diagnosis, treatment, and follow-up of patients. A proposed algorithm is presented in [Flowchart 1](#Fl1){ref-type="fig"}, which we have prepared in light of the available literature data.

Studies on the follow-up of polypoid lesions are very limited. In a series of 226 cases of GBPs that were followed-up by cholecystography by Eelkema et al. published in 1962, it is reported that GBP cases without stones are benign and they remain benign.^[@B61]^ It is known that the diagnostic value and sensitivity of cholecystography is lower than that of USG. It has been reported in a study by Moriguchi et al. that carcinoma developed in only one case in a series of 109 cases followed up for five years with USG.^[@B5]^ Ukai et al. reported that cholesterol polyps may show rapid growth during follow-up.^[@B62]^ It has been shown that stones lead to metaplastic dysplasia on polyps.^[@B63]^ On the other hand, an epidemiological study by Jensen et al.^[@B8]^ and Jorgensen et al.^[@B7]^ showed that polypoid lesions facilitate stone formation.

Different algorithms are proposed by radiologists for diagnosis and follow-up according to the diameter of the polypoid lesions or the thickening of the gallbladder wall.^[@B23]^

No clinical data are available on how long polypoid lesions with diameters less than 10 mm should be followed. It is reported in the literature that 94% of lesions that are \<1 cm in diameter are benign.^[@B3],[@B25]^ The observation of polypoid formations that are multiple, have a diameter less than 10 mm and remain unchanged in size after multiple measurements are considered to indicate that the lesion may be benign. However, serial USG follow-ups for every 3-6 months in the first 2 years and then every 6-12 months is recommended. In their study, Terzi et al. found malignancy in 26 out of 100 polypoid lesions. They stated that polypoid lesions accompanied by stones increase the likelihood of malignancy and cases with gall stones should go under cholecystectomy. In the same study, because of the presence of symptoms such as right upper quadrant pain, nausea, vomiting, and dyspepsia in all of the malignant cases, they suggested performing cholecystectomy in symptomatic cases as well which is different from the literature.^[@B2]^ Moriguchi et al. reported that in their series with 109 cases that were followed-up for 5 years, only 6% of the lesions were above 10 mm.^[@B5]^ In this process, they stated that lesions remained the same in 84% of the patients, grown bigger in 12% and reduced or got lost in 4%.^[@B5]^ In their series with 98 asymptomatic patients with polyps with a diameter of 10 mm or less which were followed-up for 6 years with serial USG, Csendes et al. found that the lesion\'s diameter remained the same in half of the patients, increased in 26.5% and decreased in 23.5%.^[@B3]^ In the same study, no malignancies or gall stones were found in the patients. Fourteen patients with enlarged diameters were operated. Among the operated patients, cholesterol polyps were detected in 70% and adenoma was detected in only one patient.^[@B3]^ Therefore, it is considered that laparoscopy being widely used in the last 20 years and being minimally invasive cannot be a reason to perform cholecystectomy in lesions below 10 mm.

![Proposed management algorithm for gallbladder polyps](ejohg-9-40-g007){#Fl1}

In their studies with 1558 GBP cases, Park et al. detected neoplastic polyps in 32 cases.^[@B64]^ In the 8-year follow-up of these cases, the rate of neoplastic polyps was 1.7% at 1 year, 2.8% at 5 years and 4% at 8 years. It has been reported that polyps with a diameter of 10 mm or more on the same series are 24 times more likely to develop carcinoma.^[@B64]^ It is reported in the literature that malignancy is seen in 34-88% of polypoid lesions that are 10 mm or more in diameter.^[@B1],[@B3],[@B65]^ Being 60 years of age or older, the lesion being single and sessile, the lesion having a large peduncle and being solid, the lesion having a diameter greater than 10 mm and having a rapid increase in diameter in serial USG follow-ups and the presence of a coexisting stone may all be indicative of malignancy.^[@B1],[@B3],[@B4]^ However, it should be taken into account that lesions with peduncles and lesions that are larger than 15 mm in diameter may be cholesterol-hyperplastic polyps. Considering that cholesterol polyps constitute more than half of the polypoid lesions of the gallbladder, it is suggested that other radiological imaging methods, especially EUS examination, should be performed due to the increased risk of the tumor, even if the diameter is over 10 mm.

Treatment
---------

Cholecystectomy is recommended when cases with GBPs have pain and colic as clinical symptoms and follow-up with USG is recommended when they have dispeptic complaints. Today, among surgeons, because lesions larger than 10 mm in diameter are more likely to be malignant, the surgical approach is accepted as a priority in the treatment. It is reported that local recurrence is seen usually within 6 months in 30-50% of the cases that underwent laparoscopic cholecystectomy and have a diagnosis of malignancy in the pathologic examination.^[@B20],[@B24],[@B26]^ In cholecystectomized cases, the prevalence of port site metastasis rate reported in the literature ranged between 0-40%.^[@B66]^ The risk of the tumor increases as the grade goes up. The risk is even higher in perforated gallbladder cases. During laparoscopic cholecystectomy, perforation develops in 25-30% of cases and may lead to the intraperitoneal spread of tumors. In the case of perforation, the surgical field should be washed with abundant saline and be aspirated. In addition, whatever the cause, the cholecystectomy materials should be taken out in an endobag. The removed gallbladder should be carefully inspected and palpated. After removal of the gallbladder, the gas in the abdomen should be drained from the trocars (desufflate the pneumoperitoneum). Such protective treatments will reduce the risk of tumor seeding and port-site recurrence in cases of malignancy.^[@B67],[@B68]^ In fact, Kimura et al. recommend cholecystectomy by laparotomy for cholesterol polyps with a diameter larger than 10 mm.^[@B41]^ Csendes et al. recommend performing cholecystectomy in lesions larger than 10 mm in diameter and open cholecystectomy in the presence of malignancy.^[@B3]^ Lee et al. suggest that frozen should be done in polypoid lesions with a diameter larger than 2 cm and recommend open cholecystectomy in these patients.^[@B1]^

The NCCN guidelines (v.3.2018) recommends that laparoscopic simple cholecystectomy is sufficient for patients with pTis and pT1a cancer in laparoscopic cholecystectomy material.^[@B69]^ Radical cholecystectomy is recommended for pT1b cases. Radical intervention should be preferred for pT2 and pT3 lesions. In the series of Shih et al., mean survival was 6 months for pT2 cases who underwent laparoscopic cholecystectomy and 18 months for radical (extended) resection cases.^[@B70]-[@B73]^ In cases with detected polypoid tumors; it is recommended to also perform liver segment 4b and 5 resections, investigation of malignancy with frozen in the cystic duct, and dissection of hepatic hilus lymph glands with classical cholecystectomy. Although the effect of the dissection of the lymph node dissection in the hepatoduodenal region to survival is controversial, there are some who recommend removal of 6 lymph nodes in terms of defining the prognosis.^[@B74]^ In their series with 107 cases, Shih et al.^[@B70]^ reported a 5-year overall survival of 15% (8 months) and 5-year survival of 33% (21 months) in patients who were incidentally diagnosed and had undergone laparoscopic cholecystectomy. In the same series, it has also been stated that 74% of cases with incidental carcinoma required reexploration.

As a result; USG is the gold standard in diagnosing GBP. There is a consensus that in cases of diagnostic difficulty EUS with high sensitivity and specificity should be performed.

Polyp size is the most important predictor for neoplastic polyps. A diameter greater than 10 mm is a risk factor alone. Because of the possibility of malignancy of polypoid formations containing risk factors, surgery should be recommended first and follow-up should be recommended in clinically nonsymptomatic polypoid formations after the differential diagnosis. Especially in non-neoplastic and polypoid lesions below 10 mm, a "watch-and-wait strategy" should be recommended every 6-12 months with USG. On the other hand; prophylactic cholecystectomy can be performed due to "social indications" such as insomnia, insurance problems, stress that affects the patient\'s lifestyle, and follow-up problems. The NCCN guidelines (v.3.2018) recommend that prophylactic cholecystectomy should be performed for patients who have polyps \>1 cm.^[@B69]^

There is a consensus on performing surgery in patients with clinical complaints. Surgery is recommended in cases with over 50 years of age, polyp diameter of more than 10 mm, broad based solid lesions, and coexistence with cholelithiasis which are accepted as independent risk factors. Cholecystectomy is recommended in cases with the rapid growth of polyp size between two USGs, with sessile (broad-based) polyps and with more than three millimetric polyps. Surgery should also be planned in segmental adenomyomatosis cases, because they may be mistaken with cancer.

The procedure to be performed in the treatment of the disease is laparoscopic cholecystectomy. Prophylactic cholecystectomy is recommended when the risk of malignancy continues. Due to the risk of cancer, the specimens should be removed by being put in an endobag. Open cholecystectomy should be preferred when cancer is suspected. In cases that the tumor is localized, partial liver resections containing 1-3 cm of free margin are preferred. It is also suggested to perform lymph node dissection around the cystic duct and hilus. In cases where cancer is detected, partial liver resections (segments 4b and 5), wedge resection or hepatectomy may be performed according to the localization of the lesion and its features.
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